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The percolation threshold polypropylene/carbon nanofilaments composites and its 
relation with the aspect ratio of the filaments, and with its dispersion into the matrix was 
analyzed. Three different carbon nanofilaments were used: MWNT (Center for Applied 
Energy Research), Pyrograf III CNF (Applied Sciences) and GANF CNF (Grupo Antolín 
Ingeniería). The nanocomposites were processed by melt compounding in a batch laboratory 
Haake Rheomix mixer, using a temperature of 185ºC and rate of shear of 20 rpm. 
 
MWNTs have an aspect ratio of 1000, and CNFs less than 100. The aspect ratio of 
the filaments decreases during the melt mixing process. In the case of GANF CNF, the fibers 
were shortenned in a large extent during the mixing process. Despite this fact, the percolation 
threshold of GANF composites is at lower nanofiller concentration than those of the Pyrograf 
III composites and near the results of those obtained with MWNT.  
 
The melt mixing process is a difficult way to disperse the nanofiller due to the high 
viscosity of the polymer matrix. The dispersion has been analyzed by TEM and optical 
microscopy and it was found a direct relation between the dispersion of the nanofiller into the 
matrix with the percolation threshold. The better the dispersion is, the lower resistivity is 
achieved. It seems that the aspect ratio is not as important as the dispersion is to the 
conductivity of the final composites.  
  
 
Figure 1: Dispersion of a) GANF CNF, b) Pyrograf III CNF and c) MWNT 
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Figure 2. Percolation threshold for CAER MWNT, GANF1 and Pyrograf III. 
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